Insulin secretagogue effect of Ichnocarpus frutescence leaf extract in experimental diabetes: a dose-dependent study.
Ichnocarpus frutescence (L.) R.Br. is an evergreen plant and many preparations have been used in traditional Indian medicine for centuries to treat several illnesses including diabetes. However, scientific evidence supporting these actions is lacking. In the present study we prepared various extracts of I. frutescence (IF) leaves which were tested against streptozotocin-induced diabetic rats. IF leaf methanolic extract (IFLMExt) showed significant plasma glucose lowering effect. Therefore, we prepared IFLMExt, which was tested against different types of glycemia (normal, glucose-fed hyperglycemic and streptozotocin-induced diabetic rats) for their potential to induce insulin secretion and cellular insulin responses. Fasting plasma glucose (FPG) levels were determined at different doses and times following treatment with IFLMExt or with vehicle in normal, glucose fed-hyperglycemic and diabetic rats. Oral administration of IFLMExt led to a significant blood glucose-lowering effect in glucose-fed hyperglycemic and diabetic rats. The hypoglycemic effect was observed at doses of 100 and 200 mg/(kg bw) after 6 and 2 h administration, respectively, in glucose-fed hyperglycemic rats. The maximum effect of IFLMExt was detected at 2 h with 200 mg/(kg bw) in diabetic animals and this profile was maintained for the next 6 h (37.23%) but increased after that at 24 h. Oral administration of IFLMExt daily for 45 days to diabetic rats significantly reduced the FPG (54.5%) to near normal. After 7 days of streptozotocin administration plasma insulin decreased in diabetic controls compared to normal controls. Treatment with IFLMExt significantly prevented the decrease in plasma insulin levels from day 0 to 45 in comparison to diabetic controls. Oral administration of n-hexane fraction led to a significant glucose-lowering effect in diabetic rats (54.50%). Histopathological examination showed that IFLMExt extract protected the pancreatic tissue from streptozotocin-induced damage enormously. Oral administration of IFLMExt extract and n-hexane fraction to normal and streptozotocin-induced diabetic rats decreased plasma glucose levels without hypoglycemic effect. The results suggest that methanolic extract and n-hexane fraction of IF may provide new therapeutic avenues against diabetes.